The determination of red cell constants is important in the diagnosis of certain blood disorders and in following the response to therapy. The accuracy of the mean cell volume (M.C.V.) and the mean cell haemoglobin concentration (M.C.H.C.) is dependent on the precision and reproducibility of the individual estimations. It is widely accepted (Wintrobe, 1951; Whitby and Britton, 1953) that the haematocrit determination (<1% error) is more accurate than the haemoglobin estimation (2-3% error) and considerably more accurate than the red cell count (7-10% minimum error). In this respect, we may confirm the reproducibility of the haematocrit determination since duplicates, set up in 3 mm. Wintrobe tubes and spun simultaneously in the same centrifuge, agree within less than 0.5 divisions, read to the nearest tenth of a division by microscopic magnification against an eyepiece scale.
(RECEIVED FOR PUBLICATION DECEMBER 24, 1954) The determination of red cell constants is important in the diagnosis of certain blood disorders and in following the response to therapy. The accuracy of the mean cell volume (M.C.V.) and the mean cell haemoglobin concentration (M.C.H.C.) is dependent on the precision and reproducibility of the individual estimations. It is widely accepted (Wintrobe, 1951; Whitby and Britton, 1953 ) that the haematocrit determination (<1% error) is more accurate than the haemoglobin estimation (2-3% error) and considerably more accurate than the red cell count (7-10% minimum error). In this respect, we may confirm the reproducibility of the haematocrit determination since duplicates, set up in 3 mm. Wintrobe tubes and spun simultaneously in the same centrifuge, agree within less than 0.5 divisions, read to the nearest tenth of a division by microscopic magnification against an eyepiece scale.
However, while techniques for haemoglobin estimation and red cell counting are standardized, those for the haematocrit determination are less so. Haematological and clinical pathological texts, among others those of Dacie (1950) , Wintrobe (1951), and Whitby and Britton (1953) , quote a variety of speeds and times of centrifugation, usually 20-30 minutes at 2,000-3,000 r.p.m. Nevertheless, the actual completeness of packing depends on the size and shape of the red cells and the centrifugal force applied and its duration. Oxygenated red cells are smaller than cells containing a high concentration of reduced haemoglobin, while only heparin and the ammonium-potassium oxalate mixture as anticoagulants do not alter red cell volume (Adams and Mosher, 1951 ; Bernstein, 1953) . Experimental Fresh aerated heparinized blood samples from male medical students were divided and spun in capped 3 mm. Wintrobe tubes in a standard laboratory centrifuge with a 15 cm. radial head. The tachometer speeds were checked stroboscopical!y. The packed cell column decreased rapidly in tubes spun for 45 min. between 2,000 and 3,000 r.p.m. (relative centrifugal force to bottom of tube, 670-1,510 g), with a lesser decrease between 3,000 and 4,500 r.p.m. (1,510-3,400 g). Representative results are detailed in Table I , together with the mean relative haematocrit values for 22 samples, taking the haematocrit reading at 4,500 r.p.m. as 100. The duration of spinning at any centrifugal speed also influences the packed cell column; there is a moderate decrease between 20 and 30 minutes, with little further change between 45 and 90 minutes (Fig. 1) .
The degree of red cell packing was ascertained by direct estimation of the trapped intercellular plasma, using inulin or T1824 as plasma-marking agents. For example, 1/10 volume of 0.5% Evans blue (T1824) dye was mixed with the heparinized specimens and placed in 3 mm. Wintrobe tubes in duplicate for centrifugation at different speeds and times. Supernatant plasma (0.1 ml.) was serially diluted 1/250, 1/500, 1/1,000 in 0.9% NaCl to provide individual standards for reading each test sample (Evelyn photometer, 620 my, 6 ml. aperture, 2 cm. cells).
The dyed plasma remaining in the haematocrit was discarded by adding saline with careful successive aspiration, followed by removal of the buffy coat and superficial red cell layer. The red cell level was noted for calculation of cell volume (vRB-)--for example, 3.1416 x (0.15)2 x 4.3=0.304 ml. The haematocrits group.bmj.com on May 2, 2017 -Published by http://jcp.bmj.com/ Downloaded from were weighed with mercury to the 4 and 5 cm. marks to check the volume.
The packed cells were carefully removed to a 10 ml. volumetric flask, the haematocrit and aspirating pipette being repeatedly rinsed with saline, and the density of the centrifuged supernate read. The trapped intercellular plasma in ml. is calculated: 0. I x T 10 VRBC S V where T and S =density of test and standard respectivelv V = volume of diluted standard, i.e. 25. 50, or 100 and is expressed cells (VRBC).
as a percentage of the volume of red For bloods with widely differing packed cell columns spun under standard conditions the observed trapped intercellular plasma decreases with reduction in the haematocrit reading. This ensues from the increase in centrifugal force (calculated to the mid-point of the cell column) being applied to decreased packed cell columns (Table II) . 'cm. ( x2,050 g ). calculation of haematological indices, the correction of the packed cell volume for the amount of lume trapped in the red cell mass trapped intercellular plasma is of particular im-)00 to 3,000 r.p.m. spun for 45 to portance in estimating (a) the total blood volume 10 to 20c% coefficient of variation, after cell or plasma volume has been determined, 1.8-3°o trapping at the higher speeds and (b) the distribution of solutes between blood ient of variation. Thus the amount cells and plasma (Bernstein, 1952 
